I n human e r y t h r o c y t e s , a pyrimidine 5'-nucleotidase has keen c h a r a c t e r i z e d ( P a g l i a & Valentine, Curr. Top. Hematol 3:75, 1980) 
produced [14c] i n o s i n e a t the r a t e of approx. 2 pmol/h per g of Hb. The enzymic a c t i v i t y was p u r i f i e d around 3000-fold i n 3 s t e p s : ( 1 ) batchwise binding t o DEAE c e l l u l o s e , followed by washing w i t h 10 mM Tris-maleate pH 6.5 t o remove Hb; ( 2 ) column s e p a r a t i o n from a c i d phosphatase and pyrimidine 5'-nucleotidase by e l u t i o n w i t h a NaCl g r a d i e n t i n the same buffer, which r e l e a s e d t h e purine 5'-nucleotidase a t 0.2 M NaC1; ( 3 ) a d s o r p t i o n on blue-sepharose, followed by e l u t i o n w i t h 2 M NaC1. The enzyme was ~~* -d e~e n d e n t and displayed a broad pH optimum around pH 7. It was maximally a c t i v e w i t h IMP and hydrolysed GMP a t 75 % and AMP a t 10 % of the r a t e of IMP. Km f o r the t h r e e nucleotides was around 0 . 1 mM. At 0.25 mM AMP, the enzyme a c t i v i t y was 80 % i n h i b i t e d by 5 mM Pi and stimulated 8-fold by 5 mM 2.3-bis-P-glycerate, half maximal s t i m u l a t i o n being obtained a t 0.5 mM of t h i s compound. I n c o n t r a s t w i t h r a t l i v e r c y t o s o l i c 5'-nucleotidase, the e r y t h r o c y t e enzyme was not s t i m u l a t e d by ATP o r GTP. Supported by FRSM. dCF decreases t h i s production by 75 % and provokes an accumulation of Ado, demonstrating a dephosphor y l a t i o n of AMP.
PATHWAYS OF ADENINE NUCLEOTIDE
ITu enhances t h i s accumulation, i n d i c a t i n g a r e c y c l i n g of Ado under glucose d e p r i v a t i o n which reaches approx. 20 nmol/h per ml of c e l l s . A l c a l i n i s a t i o n of the i n c u b a t i o n medium i n the presence of glucose i n c r e a s e s AMP 5-fold and the production of H X 15-fold. dCF has no e f f e c t on t h i s production, demonstrating t h a t i t r e s u l t s from a deamination of AMP. ITu a l s o evidences recycling of Ado under t h i s condition, reaching 25 nmollh per ml of c e l l s . The 2-fold e l e v a t i o n of i n t r a c e l l u l a r P i during glucose d e p r i v a t i o n and i t s 50 % decrease during alcal i n i s a t i o n , a s w e l l a s experiments i n which e x t r a c e l l u l a r P i was modified, i n d i c a t e t h a t the dephosphorylation of AMP i s mainly responsive t o v a r i a t i o n s of AMP, whereas i t s deamination is more s e n s i t i v e to modifications of Pi. Supported by FRSM.
DECREASED PURINE AND METHIONINE SYNTHESIS IN WRINE 2 1 NUCLEOSIDE TREATED T AND B LYMPHOBLASTS: REVERSAL
BY HOMOCYSTEINE Gerry R. Boss. University of C a l i f o r n i a , San Diego, Department m W S a n Diego, C a l i f o r n i a , USA.
Adenine and guanine nucleosides and deoxynucleosides i n h i b i t methionine s y n t h e s i s i n c u l t u r e d human T and B lymphoblasts; t h e deoxynucleosides a r e more potent i n h i b i t o r s than t h e corresponding nucleosides and T lymphoblasts a r e more s e n s i t i v e than B lymphoblasts (J. Cl i n . Invest. 74:1262 Invest. 74: -1268 Invest. 74: , 1984 . Since homoc y s t e i n e 1 a r g e l y r e v e r s e s t h e m e t h i o n i n e s y n t h e s i s i n h i b i t i o n , i t appears t h a t t h e mechanism i s through S-adenosylhomocysteine hydrolase i n h i b i t i o n with a consequent decrease i n i n t r a c e l l u l a r homocysteine s y n t h e s i s . Because t h e 5,lO-methylenetetrahydrofol a t e reductase r e a c t i o n i s f u n c t i o n a l l y i r r e v e r s i b l e i n e, reduced i n t r a c e l l u l a r homocystei ne production should T e a d t o t r a p p i n g of f o l a t e s as 5-methyltetrahydrofolate and t h u s t o decreased purine s y n t h e s i s . This hypothesis was t e s t e d i n c u l t u red T and B lymphoblasts. To e l i m i n a t e i n h i b i t i o n of t h e f i r s t r e a c t i o n o f t h e de novo pathway, c e l l s were t r e a t e d w i t h azas e r i n e and a m i n o i~d a i o l e c a r b o x a m i d e ; thus, when incubated with [14~]formate o n l y t h e l a s t s t e p of t h e pathway i s measured. In t h e T lymphoblasts dAdo and dGuo i n h i b i t e d purine s y n t h e s i s s i gn i f i c a n t l y a t concentrations l e s s than 1 V M whereas i t required g r e a t e r than 3 UM of t h e s e deoxynucleosides t o i n h i b i t purine s y n t h e s i s i n t h e B lymphoblasts; a t t h e s e low concentrations o f dAdo and dGuo homocysteine f u l l y reversed t h e decreased purine s y n t h e s i s . 
t r a p . Since n i t r o u s oxide (N20) i n h i b i t s methionine s y n t h e t a s e a c t i v i t y by i n a c t i v a t i n g c o b a l am i n , c u l t u r e d lymphoblasts were t r e a t e d w i t h N20 t o c r e a t e a
model of cobalamin deficiency; 4 h o f N20 exposure reduced r a t e s o f methionine s y n t h e s i s by 89%. Rates of purine s y n t h e s i s were not s i g n i f i c a n t l y reduced by N20 when f o l a t e and methionine were present a t 100 pM i n t h e medium; however, a t t h e physiologic met h i o n i n e c o n c e n t r a t i o n o f 1 0 u M , N20 decreased r a t e s o f purine s y n t h e s i s by 33% and 57% i n t h e presence of 100 U M f o l a t e and i n t h e absence o f f o l a t e , r e s p e c t i v e l y . The dependency of r a t e s of purine s y n t h e s i s on methionine a v a i l a b i l i t y would be expected i n c e l l s w i t h r e s t r i c t e d methionine s y n t h e t i c c a p a c i t y because ( a ) methionine i s t h e immediate precursor of S-adenosylmethionine, a potent i n h i b i t o r o f 5-methyltetrahydrofolate s y n t h e s i s ; ( b ) met h i o n i n e s e r v e s a s a source o f formate f o r purine s y n t h e s i s ; and ( c ) r a t e s o f purine s y n t h e s i s a r e dependent on t h e i n t r a c e l l u l a r a v a i l a b i l i t y o f e s s e n t i a l amino a c i d s . I t appears t h a t cobalamin d e f i c i e n c y decreases purine s y n t h e s i s by both m e t h y l f o l a t e t r a p p i n g and reduction of i n t r a c e l l u l a r methionine s y n t h e s i s . To optimize an HPLC a s s a y f o r adenosine (Ado) i n plasma every s t e p i n t h e procedure was examined. The presence i n ' the plasmao f several drugs used i n the c a r
d i a c s t u d i e s i n t e r f e r r e d with t h e usual i s o c r a t i c HPLC assay o f Ado and n e c e s s i t a t e d t h e use of a s t e p -g r a d i e n t . Sample p r e p a r a t i o n procedures r o u t i n e l y used i n biomedical s t u d i e s were evaluated t o determine l a b i l i t y
of adenosine p r i o r t o chromatographic a n a l y s i s .
Factors i n v e s t igated included the use o f EHNA (an i n h i b i t o r o f adenosine deaminase), dipyridamole (an i n h i b i t o r of nucleoside t r a n s p o r t ) and EDTA (an i n h i b i t o r o f ATPase and 5 ' -n u c l e o t i d a s e ) . E f f e c t s o f d e p r o t e n i z a t i o n methods, time o f a n a l y s i s , minimum d e t e c t a b l e
l i m i t s and recovery o f Ado from both whole blood and plasma were examined. Ado values i n samples t r e a t e d imnediately w i t h PCA were much lower than t h o s e i n which t h e samples were c o l l e c t e d i n s o l u t i o n s of EHNA and dipyridamole. Moreover, t h e l a t t e r samples showed s u b s t a n t i a l i n t r a -and inter-animal v a r i a b i l i t y . However, i f EDTA was added t o t h e sample s o l u t i o n , along with the EHNA and dipyridamole, t h e c o n c e n t r a t i o n s of Ado i n the plasma samples were s i m i l a r t o those obtained with t h e PCA.
Precision s t u d i e s showed marked improvement. Our r e s u l t s prov i d e evidence t h a t i n the a n a l y s i s of plasma f o r Ado, i n vitro production a s well a s the catabolism o f Ado must be stopped i n o r d e r t o o b t a i n v a l i d e s t i m a t e s o f plasma Ado c o n c e n t r a t i o n .
THE USE AND ABUSE OF AL1,OPURIMOL IN RENAL FAILURE
24 THE T~M O U R LYSIS SYNDROME AND UROLITHIASIS. J.Stewart Cameron, H Anne Simmonds, George S . Morris. Guy's H o s p i t a l , London, United Kingdom. Despite widespread u s e , s i d e e f f e c t s o f a l l o p u r i n o l have been r a r e . Problems a r i s i n g i n chronic r e n a l f a i l u r e (CRF) have been w e l l documented,but n e c e s s i t y t o reduce dosage i n such c a s e s i s o f t e n ignored. Not s o w e l l known i s t h e a c u t e s e n s i t i v i t y t o xanthine oxidase i n h i b i t i o n i n s i t u a t i o n s o f g r o s s p u r i n e overproduction and t h e a t t e n d a n t r i s k o f x a n t h i n e s t o n e s , o r a c u t e r e n a l f a i l u r e (ARF) from xanthine nephropathy.
To u n d e r l i n e p o t e n t i a l hazards and t h e i r avoidance, p u r i n e l e v e l s found i n collaborative s t u d i e s on a l l o p u r i n o l -t r e a t e d p a t i e n t s a r e reported. 90% of r e f e r r a l s involved monitoring of plasma o x i p u r i n o l l e v e l s i n CRF. R e s u l t s f r e q u e n t l y exceeded t h e d e s i r a b l e l e v e l o f 1 0 0 p o l / l , with v a l u e s a s high a s 3 1 0 p o l / I i n t h o s e r e c e i v i n g 300mg/day and s t i l l 6 0 p o l / l t h r e e days a f t e r stopping therapy i n one c a s e complicated by e x f o l i a t i v e d e r m a t i t i s . One d e a t h from hone marrow a p l a s i a had occurred p r i o r t o g e n e r a l awareness of t h e marrow d e p r e s s a n t e f f e c t s o f s u s t a i n e d o x i p u r i n o l l e v e l s i n C W .
Four c a s e s o f RRF due t o xanthine nephropathy occurred d u r i n g therapy f o r c o n d i t i o n s r e s u l t i n g i n r a p i d c e l l l y s i s where plasma xanthine (normally <lpmol/l) and o x i p u r i n o l l e v e l s of 6 5 0 p o l / l and 642~mol/l,respectively,were recorded. Two Lesch-Nyhan p a t i e n t s developed xanthine s t o n e s and r e q u i r e d c a r e f u l monitoring.The r e s u l t s demonstrate t h e e f f e c t s o f a l l o p u r i n o l overdose which should be avoidable through knowledge of p u r i n e metabolism i n t h e p a r t i c u l a r s i t u a t i o n .
